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Abstract of JP2000223276 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element which has high 
luminescent intensity even if a driving voltage is low, 
and excellent durability while allowing high luminous 
energy to be extracted from it. SOLUTION: This 
element 104 is composed by providing a structure 
wherein at least a positive electrode layer 10, a 
positive hole injection layer 12, an organic 
luminescent layer 14 and a negative electrode layer 
16 are sequentially laminated. In this case, the 
positive hole injection layer 12 is formed of an n- 
type inorganic semiconductor material, and when it 
is assumed that the Fermi energy of the positive 
hole injection layer 1 2 is &Phi h and the Fermi 
energy of the positive electrode layer 10 is &Phi a, 
the relationship of &Phi h>&Phi a. should be 
satisfied, and the value of the absorption coefficient 
of the n-type inorganic semiconductor material 
should be set to 1 x 104 cm-1 or less. 
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[0 0 5 1 ] [-IKS (3) <f> , Ar fiiffAr 
tt, K**^6~4 0O3ffiI-e*!), A r '~ A 

r ^n^TK^K-T-* fcii^JSSfe^ 6 ~ 4 0 ©3S= 
ttKtrfc^ Ar-ArV^KH-of^f 

[0052] ^mm^6~4 oo^i^g©? 

*>, »*L^«Ff-ft5~4 0©Ty-/l^£ir LTtt, 
— P/K 7 7^/K ^y/ft7x=. 

KU/K 77/w<yy/K try^K 'O'/*;!)^ 
v-v, 7ityxyuy, t°u=w>\ nn = u>\ 



[0 0 5 3] ftfc\ 6 ~4 0 * 

e.Ui«lftSlc«t!J«ftStiTV>-ct)Sv\ "©J;5fte 

fvv£, i tVV-S, n -7°n f /u£, s 

t-^f-A'S, "SV^/w*. ^*i//H6, -/^n^ 

n-7*c**v'S, s-T-'h^v-S, t-7"h^ 
v-S, y^DAJf-y/i-tifyil) 4 5 ~ 4 0 

©r y -^S, -7-ic 5 ~ 4 o ©r y -*ltti^ 
*ifcr?/*, sm^-»5~4o©ry-/v-ssr#i-5 

s^t 1 /^ ^*l~6©r/^/vSSr*1-5^^x 



[0 0 5 4] *fc, ««IS3KJIl^ <0*/f-T'/>-A> 

xjMb£*, s-*-/y 

fffi, 0R(£4, 4'-tf* (2, 2--^7^-^t"= 

[0 0 5 5] (B/»S0 Wc, JB SrJ^IBft-f - S 

?iu LBS, ^s'^yv^Bs*©*** 

i»tS5 0~4 5 0°C, 1 X 1 o"~ 1 

X 1 0 _3 P a , mmm&O. 0 1~6 0 nm/S>, a« 

ag-5 o~3 o ot«)*#fcSs:i*iffsu>. * 
t u fc ft , r tt * * tr y a - h mm k: i *» aww&t- a r 

irtcioTt, #SK»3W*»j^a 5. ft 
fc ©8fHfc#* A> 6 B<*ft $ 

[0 0 5 6] (111?) *«H83teSroiKW^'3V>-c»±!|*t: 
ftijffittft < , tti&fctf; CTiisaHRl-s - i a 

*f«*Jl-5 nm~5 ^m©airtOtffo5:!:# 

«3tJiroRJ¥Sri o nm- 3 ,i m««Efflrtwfci-f-5£ 

i:#J:!?£f;£L<U 2 0 nrn-1 m©Sll!*l©{iSt1- 

[0057] ( 3 ) mm 

tf, 4. OeVKJt) tl, «*«*14{t;^-«i* 

iCJi, -f y^^A^-y^-df-^ K (I TO) , -fyv?7 

SrHMBre, *fctt2SK±^a^#to^Tffiffl-t-6c:t 
fifties, i o~l 0 0 0 nmcO$5Hrt©Mi-r5»^ 



#£L<, l o~2 o o nmW<Sfflrt<offiii-5ro*sj: 
D!fSU\ *e>K, BWiKillL-CH:, *rtti3S3teJia» 
&389tS*bfc*Sr^li:*r«ifc5t 9 (tit: t <t 

5fc, mwmmw, nvmmiaz, «ii*srio 

%jy._h©* 1 1-5 r t mm so %m_ho{g t -r 
[0 0 5 8] -7?. fcffiflfctt, tt*Hft© 

/hs^ («*.«, 4. oev*» 

#l4ft-&fe * fc li d lb O iS-g-fe ffiffl 1- 5 - i: -a W 4 
bv\ ISWCtt, v^->7A, r/v-^^A, -fy 
v^a, y^A, -T-hy^iv t->!>A, is^cia 

fcl^S, 1 0-1 0 0 0 nm©ttHl*3©jii:1-?>©dW 
*L<s 1 0-2 0 0 nm<D / $aW\H<Di$.ti-Z>(Dtf£ <0 

[0 0 5 9] (4) 

^y U'V, ^y/ofi/y, #y^fA- 

^^uwk #y^$b\ ^y^-yr, ^y^h^ 

*f y ^ n d Ml 7/^Bxfl/y 
*°y v 5 ^ Dn-77^nifi/yjfc|i? n n h y 
tnifvyt-y?aa^7^tDifl'yiC*S^ 
* ; RUSlsls 1 %«±©K7K*fttiir ; K?K^ 0 . 1 
coPTjMfi^S; In, Sn, Pb, Au, Cu, Ag, 
Al, Ti, Ni¥o4i;MgO, S i O, Si 
O z , GeO, NiO, CaO, B a O, Fe z O, Y 2 
O s , T i Ofi<0&mmWto ; Mg F z , LiF, Al 
F 3 , C a F^W^M^y-fbt/ ; '^7/VtP7W 

y, /W/^nrjy /-?-7^2|-n#ya:— r/w^ 

«7y|« ; *5iVSK««7y*ib«*^* 

[0 0 6 0] tfc, #tJi:@i7)?fM(-*fco-Ci±, 

MB E (^S^t^dfv—) ffi, ^7^^-- Y^" 

7 , 7X^CVDft, U-if-CVD 

[ o & 6 1 ] [jb 2 (Dmmmmi 0 3 l 

tt, *2©*ltoBllfc*Stt5**lEL3(HF-l 0 2»SlrB 



mx-fo <o , mmm 1 o , e?l?±a® i 2 , whisks 1 
4 , m^'&Am 1 5 & ± nmmm 1 6 truncal tfc 

tt, PtSl 1 6 1 4 i ©Mfc, S^£A« 

l 5£#ALTfe5££[S^Tfi, Iio^ilirof 

T»tftW4, * 2 ro»6Jg«C*iJtS«M»tt4»»-e*) 
[0 0 6 2] ( 1 ) fff«? 

1. 8~3. 6 e v«7)tEiartrofitii"2>ii:/6^f*L- 

st, m^aAtt/$ s eTu mwsm!±(o±^, 

?P^i<DlI^3. 6 e v&igxSi, fgft^o&^lg* 

AlwlrF-iBWMjS:* 1. 9-3. oevroffifflrtroft 
ti-5rt*sj;»)»4U<, 2. 0-2. 5eVO^IS 

[0063] «?&Afl&#waftJl&«>«?t! 

0. 5 e VHTClitSr i *s J; U\ ' d«l 
1-m P ^3 © M^/h $ v n is if , ^T-?£A« a> <b WHIS^Ii 

[0 0 6 4] (2) x^-^t??' 

is 2 a**©***-*-* 

(/^KJff77"^/^'-) Sr2. 5eVftJ: 

«fi£ii-srt^»*t<, 2. 7 e v£U:©*i:1-s 
art ^ , ^fc*aiE7Li«iittis*3Sc#?, 

Al g #as«3ti-5 C i 4r0j||i-2. i t #V% 5. 
[0 0 6 5] ( 3 ) 

tifc^SEL^ti-5 ' tms. :r-c, 

l^tM^i LT, 8 — t Kn*3/*y U V*?**^ 
v?7'/-/K fc5V^rixibroffs|f{*:, 0iJxJi\ 8 — t 



u\ s^aAl^^^^^^fig^tirv^ 
K (1Mb*, fltfttex -fewft; 

x/wHb^i) , TfriiyiMitmiiA'ar-rj k, 
t/wjo y &«©^ p^yftftis ± t/r /v* y ±«&K» 

a*, n-r-aAtt s:*e,ci6j±**sc:tAs-ct5ja -e# 

KtLTH, ffijx.fi, Li 2 G\ LiO, Na 2 S, Na 
2 S e *5J:tW a O^^lf Ll^T/V;* y ±Jg 

tI*;l/nmKtLTil #iJx«, CaO, Ba 
O, SrO, B e O, B a S , M g 0*3 a S e it 

mfbftz, *fc> »*uv^r/u-*y^co^D^^{b 

Kit LTtt, ^Jx.tt\ CsF, LiF, N a F , KF, 
LiCI, KC 1 fcitfNa C 1 ^*S^if * 

eijittf, C a F 2 , B a F 2 , S r F,, Mg F 2 *3 
XVB e F 2 i:V^ofc7 5'-^bfe J ? 3 , 7ytt^©AC 

t Uttt, Ba, Ca, St, Yb, 
Al, Ga, In, Li, Na, Cd, Mg, Si, T 
a, Sbj3±tfZnO'M<H — ^CdTcSS^tPBSfb 

W, ^bfeSfctt^b^bti^ro-ffiW^fcit-ffiW 
r/w*y^jR*^="^-7-'r k, t/u* y ±^s*/i-=i 

fir* K, r/^y^JRW^n^^blfefciVT/W^y 

[0 0 6 6] (4) Sit 

®^-aAli»*5t(CoVNTtft^-f§ 0 
ffiAl»f#3t(4#t$iJPS$n5.^W-C(i4< , W*Ht, 
-Ji*ii-C*>o-CfcA<, fc5V^(4, ZlJl*3t*fc(4H 

««itT'^oTt>av\ *fc, €^-aAJiroflIJl:^cov^ 

rt#ti)ii]Pl$ti.5 t©-efi^i/^s, FiJxiiO. Inn 
~1 00 onmro<5Hrt»tti - *"5«^Sft uv>„ 
atJa (4, m-^.JM<omm-ifi o. in 1 4 a t , 

m^SEAtt^^T Lfc 9 , ifo5V^^i««p^)5SS/JMfiT1- 
5g^fc5fc»Tfc9, S^-aAgOlIJf:^ 1 

0 0 Onm£fi;i5iii5ffitn;i:&9, #«tE L5R^-«C»*i 
3iJC«:^fflJi t ft o fc 9 , fe 5 V ^ Sril-t- 
■5#^fe5fc»T"fo5o Lfc^o-C, S^ffiAlfroll 
ff^O. 5~1 0 0nm©«Hrt©tti:i-5O/5SJ;i9» 



[0 0 6 7] (5) Mf&Xm 

iiWitLTjiJfifetiiSEniiWfcWJiiRS^sto-cttJiv^ 
as, ^fy^-hS, l 

[0068] [» 3 nmmmmi m a &mm u 

ii, ^sroiiJS^Siicfcij-swaELS^i o 4©Hfrffi 
H-C'fc t> , ffiffi JB 1 0 , E?LaAJi 1 2 , KLfijtl 1 
3, =£«383Wi-i 4, 1TF-&AJ1 l sfeiWitil l 6 
&nSfcfc«*Lfc*Jt*r*TL-C^5. r © i. o !o:E7L«l 

[0 0 6 9] fcjb\ %3<DmMJfm<D#MELm"f 1 0 

4 », ETLffiAl 1 2 i ^rtSISftJl 1 4 i ©mfc, E?L 

OtiEL^l 0 2t'BI-0«itS:tLTV^. Lfc 
*»^T?*6E?WNMil 3 £-3 Wt© t 

[0070] ( i ) mmm 

IJLiffll, fcli«f««<s|.-e«fift-r 5 i t 

■eta. ffsu^ttbH-^ttTia^ H*.tf, r 

W7r^v'!) (a-Si) , (t-SiC, 

y **vi^y ay (uC-Si) , M c-s ic, 
II-Vl»ifls£«i, Hl-VlWfc£*, #*iiC^*, «f£ 
Wl*t* <t u^V -t * > m &#lf 5 r i * 5 T" # 5 o * 

lb#K 7 yimis -yimtfmf^ ±9JU£W 
til, A 1 2 0 3 , SiO, SiO x (lSx^2) , G 
aN, InN, GalnN, GeO f GeO_ (lSx 

5 2) , L i F, SrO, CaO, BaO, MgF ; , 
CaF z , M g F 2 , SiN (lSxS4/3) ^<D- 

[0071] ( 2 ) mm*s xmrnxm 

XffO. 5nm~5*im©«fiHrt©fiti-5(0!SS»*U 
«^®©lli¥£0. 1-2 0nmO$BHl*I©#:i:-r5© 



K0JK£;ft,5fc©-e&^;5\ IE?LaA)iW^*)StP 
[0 0 7 2] [SB4©Hlfejglii] ftfc, *3SW©JB4(0 

EE**** < Tti*^»jte*S;9*»e>;ft, L^JB##© 
#»E Li^ii¥«lc# e,*LS»ii*iSfe«r««-r 5 1 

[0 0 7 3] Sfe, %A<n%imWii, J&-fc<KH£Sr# 

SAg i: t Sr-Jt L-rc|5]-KS^#-effM-r 

SitAWSLW LftiSoT, Sl4©|J|]fe^f§lc::i3^ 

t>s B4»3IJi^fllt*5V^TIi, -oroSC^Wrtc, ^ 

z.k%%2(Dwm t-ra. fcrt*u, ^4©*ife^©^ 
mmrmtmmt \,xh% 0 

[0 0 7 4] »4<o^j6SJg1»©SJj6ffil!:J:*iff, Ttet- 

mmm ■ Mmmmm 

jEimAm ■. mm-®.-??* i-n^^j ^ym 

: SfSSK#ife 
SiFffiAii : *SsS#?£ 
PiS® : 

[0 0 7 5] :;x\ E?Lft Al Sri«Jl?R-r h p y 

WC, frfrZiZ—Vy M4, ^Jx.tf. I n 2 0 3 , Zn 
O, 111,0, {ZnOl.Utt, 2~2 0)fO-l 

y^fy, BMt-i' y h V $J*. miki?* & 
ft*!)7'fy, iWb/w-T'n^A, HMJ^A, BMb 



[C, I n 2 0 3 , ZnO, I n 2 O s (Z n O) „ (mii, 
2-2 0) Srffl^fc»^fctt, *tttt^»ktt&#0tL 
X, IniZnO^Jt [In/ (In + Zn) ] «r 

0. 2~0. 8 5COtEHrt©fit1-5(7?^llft LV\, 
[0 0 7 6] ^bT, »4<O^JS^«8-eftffli-S^-'y 

•7 h tt**8s (BitSO («ft : 0 . 0 1 ~ 1 0 m o 1 
/y v h/K ttjK : SUBr/m-^ tfcJBJEM&S] : * 

ffi : 1-2 0 0 S#IH) In i 9 M*ffl£fl£ L 
fc£, £Mt (£& 5 0 0 ~ 1 2 0 0 "C, B#PbU ~ 1 0 0 
B#fig) fiScM (HIPMI) U-C#b*l»fct) 

[0 0 7 7] 

[H?tt#!l] «ffi^l~4] 

(i) tiEL^ro^ 
*t«10#»ELSlHFH:, ^3©H»B(^itS# 

«EL«^©«irttiaiait?**. Lfcasot, 

1. 1mm, 12 5mm, i7 5mm©l^iif7X| 

fckic, iiasiiur, i to ($,= 5. oev) a> 

fcfc, N 2 (^*#*) #H«'4»Tft*£tffc&, UV 
[0078] &^x, iSJUifi*^^ y 

(S : ftt;4 s =0. 6 5/0. 2 5/0. 1, IntZn 
[In/ (I n + Zn) ] =0. 7 2) tr*^ 

S5X 1 O^P a UtfltlS-?, T 

*&g«r3Xlo"pa£lilSl,fc. 
tH^lOOW, (2 5°C) * 

^y^'U HfUPeOnm (3?»U) , l»2 0nm 



mmm2) ,ii8nm (mmM3) nsxxmmo. 
7nm mmu) ©3E?tft7Ji«r*iT^e*tw*ufc. 

4ft, r»B#^T% jE?L£AJl©®$#ifc&M:£Lfct 
15, 3 5 0 0 cm 't?fcofc 0 
[0 0 7 9] &vvc, KJR^afcSrSMSUfcaEffitttMft 

K^JirttfitSLfc**, ^g3X10"'pa©» 
T\ E7Lf|j£JIi LT, N, N' N' 
-7i=*-4, 4' -'O'S^^V' (NPD) £2 On 
m©lf t45 £ 9 ttSif SCi 0«iLfc„ «^ 

-c, wim<Dn%wfr^x , ^mm%mx"h% 6 o nm © 
^;^t>A (ai q) zmqm^u is h^m^&Am 

ilT, 0. 5 nmOlilJli^Sipi-L i fi&MQ 
&S*U Mtffcfc. WO&Mt LT, 1 5 0 nmOliPTer 

4*3*>, IE?L&AJ1, IE?L$«Ji, 
7Ji*3J;tm«S«rx — JILT, W-*ffl*#fct:Wrt 
*r«EL***fcfc„ 
[0 0 8 0] (2) tlEL^Oifl 
»fe*l,fc#|*EL** (HJfc0U~4) K&ltSlfttfJI 

t^-*-* (-) m. mmmz^y* (+> tsii 

T, WttBIHfcl 0V©it8lE«EESrJt^*iW*nLfc. 
;i©t£©Si5ft£;S, 3§ft*gftJ:U^#ift&«'J5£L- 
fc„ 4*3, ¥»#^&iJ^1-5^!-i±, fWD«EE£7V 
fcSBg U #JM3§«Ji£ lOOOcd/cm'a 
fc 0 #&;K^*fc*i:}3j:tfia 5 I5ii, « 

WlCiE^£AJi©JIIJS (nm) «rIoT*ltfc(l, « 
WcfgftMf (cd/cm 2 ) «rKoTxT:Lrfo5 0 0 

5a»e>*fifca#*tta«t5t, fliJ?^»< 4 a sir, 
^7fe#Jt*s±#i-5fflFSi*#L.Tv^„ fcfc*b, 

O-C-foS^-g-iKi, ^Jt«SH*L.</h^W # 
e>ixfc#«E Lf{l^ ©fSftfitiftfeXfoS r. t 8r«*RL 

[0 0 8 1] 
[Si] 







XK092 






HttH 


I TO 
75 


ITO 

75 


ITO 
75 


ITO 
75 




lilt Zn/ 

5.5 
3500 


lit Zn/ 
mb Ru 

5.5 

3500 


mt Zn/ 

mt Ru 

5.5 
3500 


mt In/ 
»<t Zn/ 

mt Ru 

5.5 
3500 


as 

Kff(nm) 


NPD 
20 


NPD 
20 


NPD 

20 


NPD 
20 




Alq 


Alq 


Alq 


Alq 




Ll,0 


Li,0 


Li t 0 


Li ,0 


ftStftS 


100 


120 


150 


250 


(cd/m2) 


3000 


3000 


3500 


5000 


(Hr.J 


1000 


1200 


1500 


1600 







»fc«6 


tbttfli 


Jt««2 


mm 

».(eV) 


ITO 

5.0 
75 


ITO 

5.0 
75 


ITO 

5.0 
75 


ITO 

5.0 
75 


an 

*„<aV) 
K»(nmi> 


»{t In/ 
&<b Zn/ 
IHt Ho 

5.3 

2506 


mt In/ 
Sit Zn/ 

5.5 
0.7 
3674 


mt In/ 
mt Zn/ 

mtT. 

4.8 
20 
2400 


WSxSl) 

5.0-5.2 
20 
4000 


as? 

BtBCnnO 


NPD 
20 


NPD 
20 


NPD 

20 


NPD 
20 




Alq 


Alq 


Alq 


Alq 




Li,0 


Ll,0 


Li.O 


LI.O 


(mA/cm2) 


150 


250 


10 


500 


*JtHS 

{od/m2) 


3500 


5000 


100 


1000 


(Hrs) 


1500 


1800 


50 


300 



[0083] [ mkm 5 ] -$mw i t-*3 n z> mimxM 

IBW«:*< l fc 

i> ■? j»/mtw®/mt i e y > ot»= 0 . 6 5/ 

0. 2 5/0. 1, *,= 5. 3 e v) 5 MOM 



-To 

[0 0 8 4] im&m 6 ] 1 \cjs It 5 jE^L&AJi 

W!C4rJ:9*< LfcKj6»tt, HJfe^J 1 iP]« 

8/0. 2 7/0. 0 5, <E> h =5. 5 e v) frbttZ 



mmo. 7 nm©IE?L!iAlSr^itfc 0 

[oo85] [tmm i ] $mm i fcfctt s KLaAJi 

fc. ftttWfc, IIS2 0 nm©IMt'fVS??.A./§HfciE 
«J/BMt*y*A Ofc*=0. 6 5/0. 2 5/0. 
1, 3> h =4. 8ev) %m-ffc„ #e,Jxfc*S*Sr*2 
fc^-*% 

[0 0 8 6] [ifcft^J 2 ] gffiffl 1 fc*5tf 3 n 
ffis^k*5l»J?6 OnmrojEftSAJlro/W^fc, p 

WltH«Hil|r*EL*^Sr^L-C, ffFttbfco Hi* 
Wfcft, ECR^XVCVDSICJ;*), S i h C, 

[0 0 8 7] 

* S 2E7L&A1 * Wt fc - fc fc £ B > $J *. «, MWt 
E^lOViSiKH, 3 0 0 0 cd/cm«± 

roil!v>»jt«SE^#fetL, LHfiiWioooil 
MW±©#«E L*T-Sr»f;i-a r 4 iJJT* 5 J: 5 fc* 

[oo8 8] ^mmo^ELmi-^mm^m^ 



«¥*f*»»^ » b fc * lEJLS-AJi Sr&S a»o:l&-fcJgja!; 
tSrtmSipMO, Ittffino 
Vgjg-C-fco-Tfc, 3 0 0 0 cd/cmWftl« 

*aaca»#6iT^ L3H>¥***# i o o oisiBSLbo 

ofc„ 
[HBf 

[Hi] mi^mmumK^-f^mEhmi'^mmm 

[1 2 ] nm¥&##®<07*A'5. i^/w-^-liffiSrK 
[0 3] S2©^^tliC*5!t5^EL^'?-roiffffi0 

[H4] «3ro^J6JBffifc*5tt5*«ELSil^ro»rBig 
[0 5] m&AJI©!lJ¥i:, »3fc»SfcroMffS:*1- 

l 0 KMiff 
1 2 IE?L?iAJf 

1 3 jEimmm 

14 

1 5 *^&AJI 

1 6 mmm 

2 0 (#?^tt) 

30 mm 

100, 102, 104 ^rHE L^f- 



[03] 



100 :*«EL** 

r 





\\\\\\\.- 



'12: lETlffiAJI 



v//////s uwks 




6000 
~ 5000 
\ 4000 
3 3000 
IS 2000 

«K 1000 



20 30 40 50 
IE?iaAHfflKi*(nm) 



-M#%) 3K007 ABOO AB02 AB03 AB06 AB13 
BBOl CAOl CBOl DAOO DB03 
EBOO EB05 ECOO FAOl FA03 
4K029 AA09 BA03 BA43 BA50 BC07 
BDOO CAOl CA05 DB06 DC05 
DC35 



